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Recent experiments on the National Ignition Facility (NIF) have
demonstrated the facility’s power balance capability. Power balance is a measure of
the temporal uniformity among multiple beams or beam groups in a multi-beamline
laser. Users of the NIF facility will need precise control of the laser for a wide range
of experiments. For example, in indirect drive Inertial Confinement Fusion (ICF)
experiments, the NIF laser beams will be delivered onto the interior surface of a
hohlraum, generating x-rays. In order for the x-rays emitted to be sufficiently
uniform to symmetrically compress the spherical ignition capsule at the center of
the hohlraum, each beamline needs to precisely deliver the requested temporal
power profile to its intended target. The achieved power balance precision is
determined by both the accuracy of the pulse shaping hardware and the
repeatability of the energetics of the laser. The precision that is required for ICF
targets is a function of time and power level during the pulse. We have developed a
model that predicts the time-dependent power balance performance of an arbitrary
pulse shape. In this model, performance is determined by a handful of dominant
terms, whose magnitude we have characterized. The model and the power balance
requirements for the current National Ignition Campaign (NIC) as well as the most
recent demonstrated performance on 96-beam and full 192-beam NIF shots will be

discussed.
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